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(54) MAINTENANCE TIME NOTIFICATION DEVICE

(57)  Amaintenance time notification device includes
a storing unit storing a threshold value of a usage time
or a traveling distance for each of a plurality of vehicle
parts; a measuring unit measuring the usage time and
the traveling distance of a vehicle since the vehicle began
to be used for each of the vehicle parts; a maintenance

period determination unit determining a maintenance pe-
riod of each of the vehicle parts by comparing the usage
time and the traveling distance measured by the meas-
uring unit, with the threshold value; and a reporting unit
reporting to a passenger based on a determination result
of the maintenance period determination unit.
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Description
TECHNICAL FIELD

[0001] The present invention relates to a maintenance time notification device of a vehicle.
Priority is claimed on Japanese Patent Application No. 2007-158702, filed June 15, 2007, the content of which is incor-
porated herein by reference.

BACKGROUND ART

[0002] Conventionally, a maintenance time notification device has been known which stores a predetermined and
recommended maintenance time for each vehicle part to a memory, determines whether or not the recommended
maintenance time for the vehicle part has been reached based on the time that has passed since the vehicle part began
to be used or based on the traveling distance of the vehicle since the vehicle began to be used, and notifies this to a
passenger when the recommended maintenance time has been reached (refer to, for example, Patent Document 1).

[Patent Document 1]
Japanese Unexamined Patent Application No. 2003-040090

DISCLOSURE OF THE INVENTION
Problems to be Solved by the Invention

[0003] However, according to the maintenance time notification device, for example, even though a vehicle is ware-
housed to a dealer and receives maintenance because a maintenance time for a vehicle part has been reached, a
maintenance time for another vehicle part may be reached and reported several days after maintenance operations
have been performed by the dealer. Therefore, there is a problem in that, the user ends up warehousing the vehicle to
the dealer multiple times in a short period of time for maintenance operations, and the user therefore incurs increased
costs.

[0004] Therefore, an object of the present invention is to provide a maintenance time notification device that can
decrease the number of times that a vehicle is warehoused to a dealer for maintenance, and reduce the cost incurred
by a user.

Means for Solving the Problems

[0005] (1) A maintenance time notification device according to an aspect of the present invention includes a storing
unit storing a threshold value of a usage time or a traveling distance for each of a plurality of vehicle parts; a measuring
unit measuring the usage time and the traveling distance of a vehicle since the vehicle began to be used for each of the
vehicle parts; a maintenance period determination unit determining a maintenance period of each of the vehicle parts
by comparing the usage time and the traveling distance measured by the measuring unit, with the threshold value; and
a reporting unit reporting to a passenger based on a determination result of the maintenance period determination unit,
wherein the storing unit stores a first threshold value being one of the threshold value of the usage time and the traveling
distance, the storing unit also storing a second threshold value being one of the threshold value which is set so that the
usage time and the traveling distance required to reach the maintenance limit is longer than the first threshold value;
the maintenance period determination unit determines whether or not there is a vehicle part with at least one of the
usage time and the traveling distance that has reached the first threshold value, the maintenance period determination
unit also determining whether or not there is a vehicle part with at least one of the usage time and the traveling distance
that has reached the second threshold value; based on the determination result of the maintenance period determination
unit, the reporting unit only reports the vehicle part that has reached the first threshold value to the passenger when
there is only the vehicle part that has reached the first threshold value, and, when there is a vehicle part with the usage
time or the traveling distance that has reached the first threshold value in addition to a vehicle part with the usage time
or the traveling distance that has only reached the second threshold value, the reporting unit reports both the vehicle
part that has reached the first threshold value along with the vehicle part that has only reached the second threshold
value to the passenger.

[0006] (2) In addition, the above maintenance time notification device may be configured as follows: the storing unit
stores the first threshold value and the second threshold value which are common to all of the vehicle parts.

[0007] (3) In addition, the above maintenance time notification device may be configured as follows: when the main-
tenance period determination unit determines that there is no vehicle part with the usage time and the traveling distance
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that have reached the first threshold value, the reporting unit reports to the passenger, a vehicle part that is closest to
a maintenance limit requiring an exchange, and the usage time and the travelling distance of this vehicle part.

[0008] (4) In addition, the above maintenance time notification device may be configured as follows: the maintenance
period determination unit determines, from among the usage time and the traveling distance of each of the vehicle parts
measured by the measuring unit, a usage time closest to the maintenance limit and a traveling distance closest to the
maintenance limit, the maintenance period determination unit also performing a conversion by converting either one of
the usage time closest to the maintenance limit and the traveling distance closest to the maintenance limit to an other
unit, the maintenance period determination unit also performs a comparison of a converted value with an other value;
when the comparison shows that the converted value has the usage time or the traveling distance that is closer to the
maintenance limit compared to the other value, the reporting unit reports to the passenger, the other value before the
conversion, and, when the other value has the usage time or the traveling distance that is closer to the maintenance
limit compared to the converted value, the reporting unit reports the other value to the passenger.

[0009] (5) In addition, the above maintenance time notification device may be configured as follows: the reporting unit
includes a displaying unit displaying a remaining usage time or a remaining traveling distance required to reach the
maintenance period; and the displaying unit performs a renewal of a display of the remaining usage time or the remaining
traveling distance when, a predetermined amount of time is determined to have passed since the renewal of the display
was previously performed, or when the vehicle is determined to have travelled a travelling distance corresponding to
the predetermined amount of time according to an estimated value of an annual traveling distance.

[0010] (6) In addition, the above maintenance time notification device may be configured as follows: the reporting unit
includes a displaying unit displaying a plurality of figures; the storing unit storing a third threshold value which is set so
that the usage time and the traveling distance required to reach the maintenance limit are shorter compared to the first
threshold value; based on a measuring result of the measuring unit, the maintenance period determination unit determines
whether or not the usage time and the traveling distance have reached the third threshold value; and when the mainte-
nance period determination unit determines that the usage time and the traveling distance have reached the third
threshold value, the displaying unit switches over a displaying condition of a certain figure among the plurality of figures,
and reports to the passenger that there is a vehicle part with an impending maintenance limit.

[0011] (7) In addition, the above maintenance time notification device may be configured as follows: the storing unit
stores the vehicle part as a maintenance item corresponding to each of the vehicle part; and the reporting unit includes
a displaying unit displaying the maintenance item, the reporting unit reporting to the passenger by displaying the main-
tenance item to the displaying unit.

Effects of the Invention

[0012] According to the invention described above in (1), when a vehicle part which has reached a first threshold value
for a usage time and a traveling distance is being reported, a vehicle part that has reached only a second threshold
value set to a longer usage time and a longer traveling distance compared to the first threshold value is reported in
addition to the vehicle part which has reached the first threshold value. As aresult, the vehicle part that needs maintenance
is reported in addition to the vehicle part that has a maintenance time that is quickly approaching. Therefore, itis possible
to reduce the number of times that the vehicle is warehoused to the dealer for maintenance and thus decrease the cost
incurred by the user.

In addition, it is possible to perform multiple maintenance operations in one incident in which the vehicle is warehoused.
Consequently, it is possible for a maintenance personnel of the dealer to reduce the number of operations such as
disassembling. Therefore, the burden of the maintenance personnel can also be reduced.

[0013] According to (2) as described above, it is possible to reduce the amount of information concerning the first
threshold value and the second threshold value stored in the storing unit. Therefore, the capacity of the storing unit can
be controlled.

[0014] According to (3) as described above, when neither the usage time nor the traveling distance measured by the
measuring unit has reached the first threshold value of the usage time or the traveling distance, the vehicle part having
the nearest maintenance period is constantly reported to the user in addition to the usage time and the traveling distance
of this vehicle part. As a result, the user can be made constantly aware of the nearest maintenance period, leading to
enhanced merchantability.

[0015] According to (4) as described above, either one of the minimum usage time or the minimum traveling distance
for each vehicle part is converted to the unit of the other, and this converted value is compared with the other value.
Thus, when the converted value is less than the other value, the former value before conversion can be reported. When
the other value is less than the converted value, the other value can be reported. Therefore, based on the frequency
with which the vehicle is used, it is possible to report to the user, the value of either the usage time of the vehicle part
or the traveling time of the vehicle, whichever is estimated to be closer to the maintenance period. As a result, it is
possible to report appropriately based on the frequency with which the user uses the vehicle.
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[0016] According to (5) as described above, for example, when the presumed value of the annual traveling distance
of the vehicle is relatively small, the remaining usage time reaches the predetermined time first. When the presumed
value of the annual traveling distance of the vehicle is relatively large, the remaining traveling distance reaches the
traveling distance corresponding to the predetermined time first. Therefore, it is possible to prevent a decline in the
reliability of the display concerning the maintenance time due to the display not being renewed frequently enough. It is
also possible to prevent the contents of the display from flickering and becoming hard to look at due to the display being
renewed too frequently. As a result, the merchantability can be improved. The user is also able to comprehend the
contents of the display more easily.

[0017] According to (6) as described above, when the usage time or the traveling distance reaches the third threshold
value, this can be informed to the driver by switching the display of the figures. As a result, it is possible to easily
acknowledge by looking at the display of the figures that the maintenance time limit is impending.

[0018] According to (7) as described above, the user can comprehend the types of the vehicle parts based on the
names of the maintenance items displayed on the displaying portion. Thus, the display can be made simpler compared
to, for example, displaying all of the names of the vehicle parts. Therefore, it is possible to increase the freedom with
which the display is shown by the displaying portion.

BRIEF DESCRIPTION OF THE DRAWINGS
[0019]

FIG. 1 is a block diagram of a meter according to an embodiment of the present invention.

FIG. 2 is a graph showing a remaining number of days corresponding to each maintenance item with respect to a
number of days that has passed according to the above embodiment.

FIG. 3 is a graph showing a remaining distance corresponding to each maintenance item with respect to a traveling
distance according to the above embodiment.

FIG. 4 is a flowchart of a display content determination procedure according to the above embodiment.

FIG 5A is a frontal view of a multi-information display at the time of a normal displaying mode according to the above
embodiment.

FIG. 5B is a frontal view of a multi-information display at the time of a normal displaying mode according to the
above embodiment.

FIG 6A is a frontal view of a multi-information display at the time of a warning displaying mode according to the
above embodiment.

FIG. 6B is a frontal view of a multi-information display at the time of a warning displaying mode according to the
above embodiment.

FIG. 7A is a frontal view of a multi-information display at the time of an exchange displaying mode according to the
above embodiment.

FIG. 7B is a frontal view of a multi-information display at the time of an exchange displaying mode according to the
above embodiment.

FIG. 8A is a frontal view of a multi-information display at the time of a progression displaying mode according to the
above embodiment.

FIG. 8B is a frontal view of a multi-information display at the time of a progression displaying mode according to the
above embodiment.

FIG. 9 is a frontal view of a multi-information display at the time of an exchange displaying mode according to a
variation of the above embodiment.

FIG. 10 is a frontal view of a multi-information display at the time of a warning displaying mode according to a
variation of the above embodiment.

FIG. 11 is a frontal view of a multi-information display at the time of a progression displaying mode according to a
variation of the above embodiment.

FIG. 12 is a frontal view of a multi-information display at the time of a progression displaying mode according to
another aspect of a variation of the above embodiment.

Description of Reference Numerals
[0020]
10 EEPROM (memory portion)

7 timer (measurement portion)
8 odometer (measurement portion)
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13 maintenance period computation portion (maintenance period determination portion)
2 multi-information display (reporting portion, displaying portion)

21 spanner mark (figure)

22 vehicle mark (figure)

24 arrow mark (figure)

BEST MODE FOR CARRYING OUT THE INVENTION

[0021] Next, an embodiment of the present invention is described with reference to the figures.

FIG. 1 shows a skeleton framework of a meter 1 of a vehicle according to the present embodiment. This meter 1 is
placed in front of a driver’s seat or in a central position in the vehicle width direction, which can be seen easily by a driver
sitting inthe driver’s seat. This meter 1 is equipped with gauges, not diagrammed, such as a vehicle velocity measurement
equipment, an engine speed measuring equipment, a fuel meter, and a water temperature gauge. Aside from the above
gauges, the meter 1 is equipped with a multi-information display 2 which can display various information. This multi-
information display 2 includes a liquid crystal displaying unit 3 and an indicator 4. Based on a control command from a
maintenance time notification device 5, the multi-information display 2 can display various maintenance information such
as the maintenance time set for each of the vehicle parts. The meaning of the above term "maintenance” includes not
only operations such as fluid exchange and exchanging vehicle parts, but also all of the operations such as adjusting
the positions of vehicle parts and adjusting the wires. In addition, the term "maintenance time" refers to the period which
is appropriate for performing the above maintenance.

[0022] The meter 1 includes, other than what was described above, a select/reset switch (SEL/RESET SW) 6, a timer
7, an odometer (ODO/TRIP) 8, a RAM (Random Access Memory) 9, and an EEPROM (Electrically Erasable Program-
mable ROM) 10.

[0023] The select/reset switch 6 includes a switch for the maintenance time notification device 5 to switch over the
contents displayed on the multi-information display 2, and a switch for resetting various types of information for each of
the vehicle parts after maintenance operations have been performed on the vehicle parts. The selectfeset switch 6 is
connected to a reset controlling unit 11 of the maintenance time notification device 5. When a user performs a certain
resetting operation with the select/reset switch 6, a command for requesting the reset and a command for requesting a
switchover of the display are made to the reset controlling unit 11. When a certain selecting operation is performed with
the select/reset switch 6, it is possible to alter the contents displayed on the multi-information display 2 through the reset
controlling unit 11 and a maintenance period computation portion 13, and, for example, switch over from a display of
the maintenance information to a display of, for instance, the integrated distance, water temperature, and outside tem-
perature.

[0024] Thetimer 7 measures the number of days that have passed from the time that the vehicle parts were exchanged.
In other words, the timer 7 measures the number of days that have passed from the time that a user performed the reset
operations for each vehicle part (hereinafter simply referred to as "usage time"). The timer 7 is connected to the main-
tenance period computation portion 13 included in the maintenance time notification device 5. The timer 7 transmits
information concerning the usage time to the maintenance time notification device 5. It is also possible that the timer 7
functions only as a clock, and the usage time is measured by the maintenance time notification device 5 based on the
timing information outputted by the timer 7.

[0025] The odometer 8 integrates the distance that the vehicle has travelled from the time that the vehicle parts were
exchanged (hereinafter, simply referred to as "integrated distance"). The odometer 8 is connected to the maintenance
period computation portion 13, similar to the timer 7. With respect to the maintenance period computation portion 13,
the odometer 8 can transmit the distance travelled from the time the vehicle parts were exchanged, as an integrated
value (an ODO value) to the maintenance period computation portion 13.

[0026] RAM 9 is a volatile memory used to temporarily save the computation results and files that were created while
various processes were performed by the maintenance period computation portion 13. Data can be read from and written
to the RAM 9 according to a command from the maintenance period computation portion 13.

[0027] EEPROM 10is a nonvolatile memory from which stored information can be deleted according to a predetermined
command from the maintenance period computation portion 13 to clear the stored information. The EEPROM 10 can
store data such as the usage time, a determined distance of the traveling distance, and a determined time set for each
of the multiple vehicle parts. In addition, the EEPROM 10 stores a table of the maintenance items, the determined
distance, and the determined time in advance for each vehicle part. The following is a table of the maintenance items,
the determined distance, and the determined time of the vehicle body parts.

[0028]
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[Table 1]
CORRESPONDING DETERMINED DISTANCE
MAINTENANCE ITEM VEHICLE PART (km) DETERMINED TIME (day)
A CONSUMABLE SUPPLY a 3000 100
CONSUMABLE SUPPLY b
B CONSUMABLE SUPPLY ¢ 4000 120
1 CONSUMABLE SUPPLY d 5000 150
2 CONSUMABLE SUPPLY e 6000 180
3 CONSUMABLE SUPPLY f 10000 300

[0029] The determined distance and the determined time respectively refer to an integrated distance and a usage
time at which maintenance operations are recommended, and the integrated distance and the usage time are prede-
termined for each vehicle part. For example, with respect to the maintenance item "A," the corresponding determined
distance is 3,000 km, and the corresponding determined time is 100 days. If either the vehicle has traveled 3,000 km
after the vehicle part "A" was exchanged, or 100 days have passed since the vehicle part "A" was exchanged, or if both
of the above conditions are satisfied, it is reported that it is time for the maintenance operation to be performed on the
vehicle part "A." A maintenance item refers to an identifier made up of a number, letter, or a figure used to identify a
vehicle part. Incidentally, the value listed in the above table is only an example, and the present embodiment is not
limited by these values. Furthermore, examples of vehicle parts associated with a determined distance and a determined
time include various fluids, various filters, wiper rubber, air cleaner element, a wire of a parking brake, and the like.
[0030] The usage time measured by the timer 7 is stored in the EEPROM 10, and the usage time corresponds to each
of the above maintenance items. In addition, the integrated distance computed by the odometer 8 is stored in the
EEPROM 10, and the integrated distance corresponds to each of the above maintenance items. The following is an
example of a table showing an integrated distance and the elapsed time (usage time), each of which were stored
corresponding to each of these maintenance items.

[0031]
[Table 2]
MAINTENANCE ITEM | INTEGRATED DISTANCE (km) | ELAPSED TIME (day)
A 200 10
B 500 40
1 0 0
2 3000 170
3 7000 272

[0032] A remaining distance can be computed by subtracting the integrated distance, calculated by the odometer 8,
from the determined distance. The remaining distance is a remaining traveling distance required to reach the determined
distance. In addition, a remaining number of days can be computed by subtracting the usage time, measured by the
timer 7, from the determined time. The remaining number of days is a remaining time required to reach the determined
time. The computation of the remaining distance and the remaining number of days is constantly performed by a main-
tenance period computation portion 13, described below.

[0033] In addition, the EEPROM 10 stores a warning distance display threshold (for example, approximately 1,000
km) which is predetermined as a threshold corresponding to the remaining distance. The EEPROM 10 also stores a
warning distance extraction threshold (for example, approximately 3,000 km) which is set to be a longer distance com-
pared to the warning distance display threshold. Similarly, the EEPROM 10 stores a warning time display threshold (for
example, approximately 60 days) which is predetermined as a threshold corresponding to the remaining number of days.
The EEPROM 10 also stores a warning time extraction threshold (for example, approximately 30 days) which is set to
be a larger number of days compared to the warning time display threshold.
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[0034] The EEPROM 10 stores various setting information regarding the meter 1 immediately before the ignition is
turned off. When the ignition is turned on again based on these various setting information, the setting of the meter 1 is
maintained to those immediately before the ignition was turned off.

[0035] The maintenance time notification device 5 mainly includes the reset controlling unit 11, a display controlling
unit 12, and the maintenance period computation portion 13.

The reset controlling unit 11 receives from the select reset switch 6, a reset request and a request to switch over the
display. The reset controlling unit 11 then outputs to the maintenance period computation portion 13, a request to clear
each of the values outputted by the timer 7 and the odometer 8. By clearing the values outputted by the timer 7 and the
odometer 8, the values of the above remaining distance and the remaining number of days stored for each of the vehicle
parts return to an initial value, in other words, the value of the determined distance and the determined time.

[0036] The display controlling unit 12 performs a displaying control of the multi-information display 2 and displays
various maintenance information to the multi-information display 2. In more detail, the display controlling unit 12 displays
to the liquid crystal displaying unit 3 of the multi-information display 2, information concerning the maintenance items
outputted by the maintenance period computation portion 13 as well as information concerning certain figures. In addition,
the display controlling unit 12 performs a control so that the predetermined distance or the predetermined time and their
units outputted by the maintenance period computation portion 13 are displayed on the indicator 4 of the multi-information
display 2.

[0037] The display controlling unit 12 controls the renewal process of the remaining distance and the remaining time
displayed on the indicator 4 of the multi-information display 2. For example, in the case of the remaining time, the display
controlling unit 12 performs the control so that the remaining time is renewed when it is determined that a predetermined
number of days have passed from the time that the remaining time was previously renewed. As another example, in the
case of the remaining distance, the display controlling unit 12 performs the control so that the remaining distance is
renewed when it is determined that the vehicle has travelled a predetermined distance from the time that the remaining
distance was renewed previously. The predetermined time is set in advance so that, in the case of a user who does not
use the vehicle often and thus has a small estimated annual traveling distance, an appropriate time interval is obtained
for renewal. The predetermined distance is set according to the estimated annual traveling distance so that, in the case
of a user who used the vehicle frequently and thus has a long estimated annual traveling distance, an appropriate time
interval is obtained for renewal.

[0038] The maintenance period computation portion 13 performs various kinds of controls within the maintenance
time notification device 5. In more detail, the maintenance period computation portion 13 constantly computes the
remaining distance and the remaining time for each of the multiple vehicle parts, based on the usage time and the
integrated distance stored in the EEPROM 10 for each maintenance item. The remaining distance and the remaining
time computed most recently are temporarily stored in the RAM 9.

[0039] The maintenance period computation portion 13 determines whether or not the computed remaining distance
of each of the multiple vehicle parts has reached the warning distance extraction threshold and the warning distance
display threshold which are stored in advance in the EEPROM 10. Similarly, the maintenance period computation portion
13 determines whether or not the computed remaining number of days for each of the multiple vehicle parts has reached
the warning time extraction threshold and the warning time display threshold which are stored in advance in the EEPROM
10. Based on the results of these tests, the maintenance period computation portion 13 determines the maintenance
item and the remaining distance or the remaining number of days that will be displayed on the multi-information display
2, and outputs the information to the display controlling unit 12.

[0040] The maintenance period computation portion 13 determines the estimated annual traveling distance based
on the pattern of the annual traveling distance of the vehicle obtained according to the output of the timer 7 and the
odometer 8. The estimated annual traveling distance is an estimate of the total traveling distance throughout the year.
For example, the estimated annual traveling distance can be computed by setting one day as the unit of time, and
multiplying the integrated distance traveled in one day by 365 (the number of days in a year).

[0041] Then, the maintenance period computation portion 13 searches for the minimum remaining distance and the
minimum remaining time among all of the remaining distance and the remaining time of the vehicle parts stored in the
RAM 9. Then, the maintenance period computation portion 13 converts the minimum remaining distance to a value of
the remaining time using the estimated annual travelling distance, and compares this converted value with the minimum
remaining time. If the converted value is less than or equal to the minimum remaining time, the maintenance period
computation portion 13 outputs the information concerning the minimum remaining distance before the conversion to
the display controlling unit 12. On the other hand, when the minimum remaining time is less than the converted value,
the maintenance period computation portion 13 outputs the information concerning the minimum remaining time to the
display controlling unit 12. The integrated distance associated with the vehicle part having the minimum remaining
distance and stored in the EEPROM 10 becomes an integrated distance that is closest to the maintenance limit of the
integrated distance considering all of the vehicle parts. The usage time associated with the vehicle part having the
minimum remaining time and stored in the EEPROM 10 becomes a usage time that is closest to the maintenance limit
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of the usage time considering all of the vehicle parts.

[0042] Next, a detailed explanation is provided regarding the determination of the information outputted from the
maintenance period computation portion 13 to the display controlling unit 12. First, if there is a vehicle part that has a
remaining distance and a remaining time, at least one of which has reached the warning time display threshold or the
warning distance display threshold, the maintenance item of this vehicle part is determined as a maintenance item
information that will be outputted to the display controlling unit 12.

[0043] Furthermore, when there is a vehicle part with a remaining time or a remaining distance that has reached the
warning time display threshold or the warning distance display threshold (hereinafter, simply referred to as a "warning
displaying vehicle part"), and if there is a vehicle part with a remaining time or a remaining distance that has only reached
the warning time extraction threshold or the warning distance extraction threshold (hereinafter, simply referred to as a
"warning extraction vehicle part"), the information concerning the maintenance item of the above warning displaying
vehicle part and the information concerning the maintenance item of the warning extraction vehicle part are determined
to be a maintenance item information that will be outputted to the display controlling unit 12. The remaining distance
and the remaining time of vehicle parts that have only reached the warning time extraction threshold or the warning
distance extraction threshold will not be outputted to the display controlling unit 12 as the information concerning the
remaining distance and the remaining time.

[0044] When the remaining time or the remaining distance of a warning displaying vehicle part closest to the mainte-
nance limit, among all of the warning displaying vehicle parts, has reached a figure switchover threshold, used to
determine whether the maintenance limit is impending, the maintenance period computation portion 13 outputs to the
display controlling unit 12, a control command to switch over the displaying condition of multiple figures shown on the
liquid crystal displaying unit 3.

[0045] Next, an explanation is provided with reference to FIGS. 2 and 3 regarding a control by the maintenance period
computation portion 13 to determine the information concerning maintenance items. In other words, an explanation is
provided regarding a concrete example of a display switchover control of a maintenance item.

The vertical axis of FIG. 2 represents the remaining time, and the horizontal axis of FIG. 2 represents the elapsed time
(usage time). FIG. 2 shows an example of a graph representing the transition of the remaining time which is stored in
association with maintenance items "2," "3," and "B." The lower portion of this graph indicates the items displayed on
the multi-information display 2 in accordance with the transition of the remaining time of each vehicle part. Since each
of the above remaining times decrease as the elapsed number of days increases, the graphs of the maintenance items
are parallel and are sloped downward.

[0046] First, as shown in FIG. 2, when the remaining time of all of the maintenance items is such that the elapsed
time is less than d1, d1 meaning the number days short of the 30 day warning time display threshold, the information
concerning maintenance item "2" indicating the vehicle part with the remaining time closest to the maintenance limit,
i.e., remaining number of days being "zero," is outputted from the maintenance period computation portion 13 to the
display controlling unit 12. The maintenance item "2" is displayed on the liquid crystal displaying unit 3. However,
information concerning maintenance item "3," which has only reached the 60 day warning time extraction threshold, will
not be outputted.

[0047] Next, when the elapsed number of days becomes d1, and the remaining time of the maintenance item "2"
becomes the 30 day warning time display threshold, information concerning maintenance item "3," the remaining time
of which has only reached the 60 day warning time extraction threshold, is outputted from the maintenance period
computation portion 13 to the display controlling unit 12, along with information concerning maintenance item "2," the
remaining time of which has already reached 30 days. Thus, the maintenance items "2" and "3" are displayed on the
liquid crystal displaying unit. However, information concerning maintenance item "B," the remaining time of which has
not reached the 60 day warning time extraction threshold, will not be outputted from the maintenance period computation
portion 13 to the display controlling unit 12.

[0048] Further, when the elapsed number of days becomes d2, and the remaining time of the maintenance item "B"
reaches the 60 day warning time extraction threshold, the maintenance period computation portion 13 outputs the
information concerning maintenance item "B" to the display controlling unit 12, along with the above information con-
cerning the maintenance items "2" and "3." Incidentally, even though the remaining time of a maintenance item becomes
"0," the output of the information concerning this maintenance item will be retained as long as the user does not perform
the resetting operation with the select/reset switch 6.

[0049] Further, when the elapsed number of days becomes d3, and the remaining time of the maintenance item "2,"
which is closest to the maintenance limit, reaches the 10 day image switchover threshold, the maintenance period
computation portion 13 outputs a control command to the display controlling unit 12 so that, among the plurality of figures
being displayed on the liquid crystal displaying unit 3, a certain figure will no longer be displayed.

[0050] The vertical axis of FIG. 3 represents the remaining distance, and the horizontal axis of FIG. 3 represents the
traveling distance (integrated distance). FIG. 3 shows an example of a graph representing the transition of the remaining
distance that is stored in association with each of the maintenance items "2," "3," and "B." The bottom portion of this
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graph indicates the displayed items of the multi-information display 2 corresponding to the transition of the remaining
time of each vehicle part. Each of the above remaining distances decrease as the traveling distance increases. Therefore,
the graphs of the maintenance items are parallel and are sloped downward.

[0051] First, as shown in FIG. 3, when the remaining distance of all of the maintenance items has not reached the
1,000 km warning distance display threshold, information concerning maintenance item "2" indicating the vehicle part
closest to the maintenance limit, i.e., the remaining distance being "0," is outputted from the maintenance period com-
putation portion 13 to the display controlling unit 12. This maintenance item "2" is displayed on the liquid crystal displaying
unit 3. However, information concerning maintenance item "3" which has only reached the 3,000 km warning distance
extraction threshold, will not be outputted.

[0052] Further, when the traveling distance becomes distance D1, and the remaining distance of the maintenance
item "2" reaches the 1,000 km warning distance display threshold, the information concerning maintenance item "3,"
the remaining distance of which has only reached the 3,000 km warning distance extraction threshold, will be outputted
from the maintenance period computation portion 13 to the display controlling unit 12, along with information concerning
maintenance item "2," the remaining distance of which has already reached the 1,000 km remaining distance display
threshold. Thus, maintenance items "2" and "3" are displayed on the liquid crystal displaying unit. However, information
concerning maintenance item "B," the remaining distance of which has not reached the 3,000 km warning distance
extraction threshold, will not be outputted from the maintenance period computation portion 13 to the display controlling
unit 12.

[0053] Further, when the traveling distance becomes distance D2, and the remaining distance of the maintenance
item "B" reaches the 3,000 km warning distance extraction threshold, the maintenance period computation portion 13
outputs the information concerning maintenance item "B" to the display controlling unit 12 along with the above information
concerning maintenance items "2" and "3." Thus, maintenance items "2," "3," and "B" are displayed to the liquid crystal
displaying unit 3. Even though the remaining distance of a maintenance item becomes "0," the output of the information
concerning this maintenance item is retained as long as the user does not perform the resetting operation with the select/
reset switch 6.

[0054] When the travelling distance becomes distance D3, and the remaining distance of the maintenance item "2,"
which is closest to the maintenance limit, reaches the 300 km image switchover threshold, the maintenance period
computation portion 13 outputs a control command to the display controlling unit 12 so that, among the plurality of figures
being displayed on the liquid crystal displaying unit 3, a certain figure will no longer be displayed.

[0055] In other words, the maintenance period computation portion 13 outputs the display items shown in FIG. 2, the
display items shown in FIG. 3, and all of the information concerning the display items to the display controlling unit 12,
and then displays them to the liquid crystal displaying unit 3 of the multi-information display 2. Incidentally, the values
of each of the thresholds described above are only an example, and are by no means considered to be limiting. When
there is a maintenance item that has reached both the warning time display threshold and the warning distance display
threshold, this maintenance item will not be displayed twice at the same time.

[0056] Next, an explanation is provided with reference to the flowchart shown in FIG. 4 concerning a display content
determination process performed by the maintenance period computation portion 13. The display content determination
process refers to the process of determining the content that will be displayed on the indicator 4.

First, in step S101, information concerning the remaining distance and the remaining time, stored in the RAM 9 and
associated with each of the maintenance items, is obtained.

In step S 102, the minimum remaining distance and the minimum remaining time are searched for among the obtained
remaining distance and the obtained remaining time.

[0057] Instep S103, the estimated remaining time, which is a converted value, is computed from the minimum remaining
distance according to formula (1) shown below.

[0058]

(estimated remaining time) = (minimum remaining distance)/(estimated annual

travelling distance)x365 ¢}

[0059] For example, when the minimum remaining distance is 1,000 km, and the estimated annual travelling distance
is 24,000 km, the estimated remaining time becomes 15.2. In addition, when the minimum remaining distance is set to
be constant, the value of the estimated remaining time becomes smaller as the value of the estimated annual travelling
distance becomes larger.

[0060] In step S104, itis determined whether or not the estimated remaining time computed in step S 103 is less than
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or equal to the minimum remaining time. If the result of step S104 is "Yes" (minimum remaining time > estimated remaining
time), the routine proceeds to step S105. If the result of step S 104 is "No" (minimum remaining time < estimated remaining
time), the routine proceeds to step S106.

[0061] In step S105, the minimum remaining distance before a conversion is made to the estimated remaining time
is displayed on the indicator 4 of the multi-information display 2. In step S106, the minimum remaining time is displayed
on the indicator 4 of the multi-information display 2, and the routine returns. In the above display content determination
process, the minimum remaining distance was converted to a unit of the remaining time based on the estimated annual
traveling distance, and the comparison was made. However, it is also possible to make a comparison by converting the
minimum remaining time to the remaining distance based on the estimated annual traveling distance.

[0062] Next, an example of a display on the above multi-information display 2 at a maintenance period is described
with reference to FIGS. 5A through 8B along with the above graphs shown in FIGS. 2 and 3. Considering FIGS. 5A
through 8B, an example of a remaining distance being displayed on the indicator 4 is shown in FIGS. 5A, 6A, 7A, and
8A. In addition, FIGS. 5B, 6B, 7B, and 8B show an example of a remaining time being displayed on the indicator 4.
[0063] FIGS. 5A and 5B respectively represent a normal displaying mode that is displayed when the remaining time
and the remaining distance of each maintenance item are larger than the number of days d1 and the distance D1 of
FIGS. 3 and 4, in other words, when the remaining distance and the remaining time of all of the maintenance items have
not reached the warning time display threshold and the warning distance display threshold.

[0064] As shown in FIG. 5A, the liquid crystal displaying unit 3 is placed in a center portion of the multi-information
display 2, and the indicator 4 is placed in its lower portion. In addition, a cruise displaying unit C is placed in an upper
portion of the multi-information display 2. A predetermined value of a vehicle speed (100 km/h in the figure) of a vehicle,
equipped with a cruise mode which controls the vehicle speed to a constant value at highways and the like, is displayed
on this cruise displaying unit C along with a mark (pictorial figure) of a vehicle running on a road.

[0065] A mark (pictorial figure) of a spanner 21 and a mark (pictorial figure) of a vehicle 22 are displayed on the liquid
crystal displaying unit 3 shown in FIGS. 5A and 5B, along with a mark (pictorial figure) of an arrow 24 pointing in a
direction from the mark of the vehicle 22 to the mark of the spanner 21. Below each of the above marks 21, 22, and 24,
only the maintenance item that is closest to the maintenance limit (maintenance item "2" in the figure) is displayed.
[0066] On the indicator 4 shown in FIG. 5A, "15000 km" is displayed as the minimum remaining distance determined
by the display content determination process described above with reference to FIG. 4. On the indicator 4 shown in FIG.
5B, "150 DAYS" is displayed as the minimum remaining time determined by the display content determination process
described above with reference to FIG. 4.

[0067] FIGS. 6A and 6B represent a warning displaying mode displayed when, for example, the elapsed time shown
in the horizontal axis of FIG. 2 is between d2 to d3 days, or, the traveling distance shown in the horizontal axis of FIG.
3 is between D2 and D3. Maintenance items "B" and "3" are each added to the liquid crystal displaying unit 3 of FIGS.
5A and 5B. Here, on the indicator 4 shown in FIG. 6A, "1000 km" is displayed as the minimum remaining distance at
the time of the display. Meanwhile, on the indicator 4 shown in FIG. 6B, "50 DAY S" is displayed as the minimum remaining
time at the time of the display.

[0068] FIGS. 7A and 7B represent an exchange displaying mode which is displayed when, for example, among the
graphs of the remaining time of each maintenance item shown in FIGS. 2 and 3, the remaining time of the maintenance
item that is closest to the maintenance limit has reached the 10 day image switchover threshold shown in FIG. 2, or, the
remaining distance of the maintenance item that is closest to the maintenance limit has reached the 300 km image
switchover threshold shown in FIG. 3. The mark of the vehicle 22 and the mark of the arrow 24, which were displayed
in FIGS. 6A and 6B, disappear from the liquid crystal displaying unitin FIGS. 7A and 7B, and only the mark of the spanner
21 is displayed. By displaying only the mark of the spanner 21, the user can comprehend that, among the maintenance
items that are displayed, the maintenance limit of the vehicle part corresponding to at least one maintenance item is
impending.

[0069] FIGS. 8A and 8B represent a progression displaying mode that is displayed when, for example, the minimum
remaining time among the remaining times of each of the maintenance items has exceeded the maintenance limit. The
contents displayed in this progression displaying mode is basically the same as that displayed in the exchange displaying
mode shown in FIG. 7. However, because the minimum remaining time or the minimum remaining distance is below
"0," the value displayed on the indicator 4 becomes negative. Further, at the time of the progression displaying mode,
it is necessary to promptly perform the maintenance operations. Therefore, the user can be urged to perform the main-
tenance operation by, for example, blinking the mark of the spanner 21.

[0070] Therefore, according to the above embodiment, when the maintenance item of a vehicle part with a remaining
time or aremaining distance that has reached the warning time display threshold or the warning distance display threshold
is being displayed, the maintenance item of a vehicle part that has only reached the warning time extraction threshold
and the warning distance extraction threshold, which are respectively a usage time and a traveling distance set to be
longer than the warning time display threshold and the warning distance display threshold, is reported along with the
maintenance item of the vehicle part that has reached the warning time display threshold and the warning distance
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display threshold. In this way, the user can recognize the vehicle part that needs maintenance, along with the vehicle
part with an impending maintenance limit. As a result, it is possible to reduce the number of times that the vehicle is
warehoused to the dealer for maintenance, thus lessening the burden of the user.

[0071] Inaddition, multiple maintenance operations can be performed in one incident of the vehicle being warehoused.
As aresult, it is possible for a maintenance personnel of the dealer to reduce the number of operations such as disas-
sembling. Therefore, the burden of the maintenance personnel can also be reduced.

[0072] In addition, the warning time display threshold, the warning distance display threshold, the warning time ex-
traction threshold, the warning distance extraction threshold, and the image switchover threshold are set to be a common
threshold for each maintenance item. As a result, it is possible to reduce the amount of information that is stored in the
EEPROM 10. Consequently, the capacity of the EEPROM 10 can be controlled.

[0073] Inaddition, itis possible to compare a converted value, obtained by converting the minimum remaining distance
to a unit of the minimum remaining time, with the minimum remaining time, and then display the minimum remaining
distance before the conversion to the indicator 4 when the converted value is smaller than the value of the minimum
remaining time. It is also possible to display the value of the minimum remaining time to the indicator 4 when the value
of the minimum remaining time is smaller than the converted value. Therefore, it is possible to display appropriately
based on the frequency with which the vehicle is used.

[0074] In addition, when none of the remaining time or the remaining distance of the maintenance items has reached
the warning time display threshold and the warning distance display threshold, it is possible to constantly report to the
user, a maintenance item of the vehicle part with the closest maintenance limit, as well as the remaining time or the
remaining distance that have been stored in association with this maintenance item. As a result, the user can be made
constantly aware of the most impending maintenance limit. Therefore, the merchantability can be enhanced.

[0075] Furthermore, when the remaining time or the remaining distance of the vehicle part, which has reached the
warning time display threshold and the warning distance display threshold, reaches the figure switchover threshold
immediately before the maintenance limit, a report can be made by deleting the mark of the vehicle 22 and the mark of
the arrow 24 from what is displayed on the liquid crystal displaying unit 3. Therefore, the user can easily recognize that
the maintenance limit is impending.

[0076] In addition, the user can comprehend the types of vehicle body parts by the name of the maintenance items
displayed on the multi-information display 2. Therefore, the display can be simplified compared to, for example, displaying
all of the names of the vehicle parts. As a result, the displaying part has more freedom to position what is displayed.
[0077] Moreover, when the display controlling unit 12 determines the renewal of the indicator 4, the remaining time
reaches the predetermined number of days first if the estimated annual traveling distance of the vehicle is relatively
small. When the estimated annual running distance is relatively large, the remaining distance reaches the travelling
distance corresponding to the predetermined time first. As a result, it is possible to prevent a decline in the reliability of
the display concerning the maintenance time due to the display not being renewed frequently enough. It is also possible
to prevent the contents of the display from flickering and becoming hard to look at due to the display being renewed too
frequently. Thus, the merchantability can be improved. The user can also comprehend the contents of the display more
easily.

[0078] Next, a variation of the above embodiment is described with reference to FIGS. 9 through 12. In this variation
of the embodiment, a displaying control at the time the ignition is turned on is added to the control performed by the
maintenance period computation portion 13 in the embodiment described above. Therefore, only the different aspects
are explained. The same parts are referred to with the same reference symbols/numbers, and the explanation concerning
these same parts are abbreviated.

[0079] FIG. 9 concerns a warning displaying mode, in which the minimum remaining time, described above, was
reached thirty days before the maintenance limit, i.e., at the warning time display threshold. FIG. 9 represents an example
of a screen display shown on the multi-information display 2 immediately after the ignition of the vehicle is turned ON.
[0080] At a center of the screen of the multi-information display 2 shown in FIG. 9, a message is displayed indicating
that the maintenance limit is impending (for example, "SERVICE DUE SOON"). Below this message, a mark of the
spanner is displayed, indicating that the screen is a maintenance displaying screen. Also below the message, all of the
maintenance items of the vehicle parts with an impending maintenance limit are displayed (A, 1, 2, 3, 4, 5, 6, 7, 8, and
9in the figure). Here, the displaying screen immediately after the ignition is turned ON is displayed for only a few seconds
along with a warning sound (same as in FIGS. 10 to 12 below). This description relates to the case in which the minimum
remaining time has reached the 30 day warning time display threshold. This description similarly applies to the case in
which the minimum distance has reached the warning distance display threshold.

[0081] FIG. 10 represents an example of a displaying screen that is shown on the multi-information display 2 imme-
diately after the ignition of the vehicle is turned ON, similar to FIG. 9. FIG. 10 represents an example of the displaying
screen of the multi-information display 2 shown in the case of the exchange displaying mode when the minimum remaining
time, i.e., the figure switchover threshold, has been reached ten days earlier. In the displaying screen shown in FIG. 10,
the message display shown in FIG. 9 indicating that the maintenance limit is impending, is switched over to a display
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indicating that the maintenance limit has been reached (for example, "SERVICE DUE NOW").

[0082] FIG. 11 represents an example of a displaying screen shown on the multi-information display 2 immediately
after the ignition is turned ON in the case of the progression displaying mode when the remaining time is such that the
maintenance limit has passed. On the multi-information display 2 shown in FIG. 11, a message is displayed in a central
portion of the screen indicating that the maintenance limit has passed (for example, "SERVICE OVER DUE"). In an
upper portion of the maintenance items in FIG. 9, the number of days by which the maintenance limit has been exceeded
is displayed ("12 DAYS" in the figure). Incidentally, FIG. 12 is another embodiment of the displaying screen shown in
FIG. 11. The message display is abbreviated in FIG. 12 compared to FIG. 11. In FIG. 12, the fact that the maintenance
limit has passed is reported by displaying the number of days by which the maintenance limit has been exceeded as a
negative value.

[0083] Therefore, according to the above variation of the embodiment, even though a display concerning the mainte-
nance period is not selected as the content normally displayed on the multi-information display 2, the maintenance period
computation portion 13 performs a control so that a displaying screen reporting the maintenance period to the user is
displayed immediately after the ignition is turned ON. Therefore, the user can be aware of the maintenance period with
more reliability.

[0084] In the above embodiment, an explanation was provided concerning the case where various threshold values
such as the warning time display threshold, the warning time extraction threshold, the warning distance display threshold,
the warning distance extraction threshold, and the image switchover threshold were set to be a common threshold of
the remaining distance and the remaining time of multiple maintenance items. However, it is possible to, for example,
individually set the values of the above threshold values for each maintenance item.

[0085] In addition, according to the above embodiment, the user was notified by the displaying of maintenance items,
a literal display of the remaining distance or the remaining time, and a switchover of the displayed figures. However, the
way in which the report is made is not limited to a display. For example, it is possible to report with a sound or the lighting
of alamp or an LED.

[0086] Further, the above explanation related to a case in which the maintenance limit is reached when the computed
remaining distance and the remaining time reached "0." However, a configuration is possible such that the maintenance
limit is reached when an integrated distance, which is an integrated value of the traveling distance from the time that
the vehicle part began to be used, and a usage time respectively reaches an upper limit value of a predetermined
integrated distance and an integrated usage time. In this case, the warning time extraction threshold and the warning
time display threshold are set to be a threshold of the usage time. The warning time extraction threshold becomes a
predetermined value that is smaller than the warning display threshold. In addition, the warning distance extraction
threshold and the warning distance display threshold are set to be a threshold value of the integrated distance. The
warning distance extraction threshold becomes a predetermined value smaller than the warning distance display thresh-
old.

[0087] The above explanation related to a case in which the number of days was used as a parameter of time. However,
the parameter of time is not limited to the number of days, as long as the parameter is related to time.

[0088] The above explanation related to a case in which the remaining time and the remaining distance were set in
advance for each vehicle part. However, concerning an engine oil and the like, which has an operating time that fluctuates
according to the environment in which they are used, such as the number of rotations of the engine and temperature
conditions, the remaining time and the remaining distance can be computed by the ECU of the engine based on measured
values of, for example, the number of rotations of the engine and the temperature. The computed results can then be
compared to the warning time extraction threshold, the warning time display threshold, the warning distance extraction
threshold, and the warning distance display threshold. In this case, when the usage environment changes to that with
rigorous conditions, for example, the graph of the remaining time and the graph of the remaining distance shown in
FIGS. 2 and 3 generally shift to the left.

[0089] Further, according to the above embodiment, the usage time was measured by the timer 7, and the integrated
distance was calculated by the odometer 8. However, the usage time and the integrated distance can be obtained using
various other methods. For example, the RAM can save the integrated distance of the vehicle at a point when the reset
operation for each vehicle part has been performed with the select/reset switch 6 (which is different from the integrated
distance for each vehicle part), and the time. An integrated distance and a usage time can then be obtained by subtracting
the values saved above from the current integrated distance of the vehicle and the current time.

INDUSTRIAL APPLICABILITY

[0090] According to the present invention, a maintenance time notification device can be provided, which can reduce
the number of times that the vehicle is warehoused to the dealer for maintenance, and also lessen the burden on the user.
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1. A maintenance time notification device comprising:

a storing unit storing a threshold value of a usage time or a traveling distance for each of a plurality of vehicle parts;
a measuring unit measuring the usage time and the traveling distance of a vehicle since the vehicle began to
be used, for each of the vehicle parts;

a maintenance period determination unit determining a maintenance period of each of the vehicle parts by
comparing the usage time and the traveling distance measured by the measuring unit, with the threshold value;
and

areporting unit reporting to a passenger based on a determination result of the maintenance period determination
unit, wherein

the storing unit stores a first threshold value being one of the threshold value of the usage time and the traveling
distance, the storing unit also storing a second threshold value being one of the threshold value which is set so
that the usage time and the traveling distance required to reach the maintenance limit is longer than the first
threshold value;

the maintenance period determination unit determines whether or not there is a vehicle part with at least one
of the usage time and the traveling distance that has reached the first threshold value, the maintenance period
determination unit also determining whether or not there is a vehicle part with at least one of the usage time
and the traveling distance that has reached the second threshold value;

based on the determination result of the maintenance period determination unit, the reporting unit only reports
the vehicle part that has reached the first threshold value to the passenger when there is only the vehicle part
that has reached the first threshold value, and, when there is a vehicle part with the usage time or the traveling
distance that has reached the first threshold value in addition to a vehicle part with the usage time or the traveling
distance that has only reached the second threshold value, the reporting unit reports both the vehicle part that
has reached the first threshold value along with the vehicle part that has only reached the second threshold
value to the passenger.

2. The maintenance time notification device according to claim 1, wherein

the storing unit stores the first threshold value and the second threshold value which are common to all of the
vehicle parts.

3. The maintenance time notification device according to claim 1, wherein

when the maintenance period determination unit determines that there is no vehicle part with the usage time
and the traveling distance that have reached the first threshold value, the reporting unit reports to the passenger,
a vehicle part that is closest to a maintenance limit requiring an exchange, and the usage time and the travelling
distance of this vehicle part.

4. The maintenance time notification device according to claim 1, wherein

the maintenance period determination unit determines, from among the usage time and the traveling distance
of each of the vehicle parts measured by the measuring unit, a usage time closest to the maintenance limit and
a traveling distance closest to the maintenance limit, the maintenance period determination unit also performing
a conversion by converting either one of the usage time closest to the maintenance limit and the traveling
distance closest to the maintenance limit to an other unit, the maintenance period determination unit also
performing a comparison of a converted value with an other value; and

when the comparison shows that the converted value has the usage time or the traveling distance that is closer
to the maintenance limit compared to the other value, the reporting unit reports to the passenger, the other
value before the conversion, and, when the other value has the usage time or the traveling distance that is
closer to the maintenance limit compared to the converted value, the reporting unit reports the other value to
the passenger.

5. The maintenance time notification device according to claim 4, wherein

the reporting unit comprises a displaying unit displaying a remaining usage time or a remaining traveling distance
required to reach the maintenance period; and
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the displaying unit performs a renewal of a display of the remaining usage time or the remaining traveling
distance when, a predetermined amount of time is determined to have passed since the renewal of the display
was previously performed, or when the vehicle is determined to have travelled a travelling distance corresponding
to the predetermined amount of time according to an estimated value of an annual traveling distance.

6. The maintenance time notification device according to claim 1, wherein

the reporting unit comprises a displaying unit displaying a plurality of figures;

the storing unit storing a third threshold value which is set so that the usage time and the traveling distance
required to reach the maintenance limit are shorter compared to the first threshold value;

based on a measuring result of the measuring unit, the maintenance period determination unit determines
whether or not the usage time and the traveling distance have reached the third threshold value; and

when the maintenance period determination unit determines that the usage time and the traveling distance have
reached the third threshold value, the displaying unit switches over a displaying condition of a certain figure
among the plurality of figures, and reports to the passenger that there is a vehicle part with an impending
maintenance limit.

7. The maintenance time notification device according to claim 1, wherein

the storing unit stores the vehicle part as a maintenance item corresponding to each of the vehicle part; and
the reporting unit comprises a displaying unit displaying the maintenance item, the reporting unit reporting to
the passenger by displaying the maintenance item to the displaying unit.
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